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Article Info ABSTRACT
Article type_: Given the diversity of sub-disciplines in curriculum studies, personalizing learning paths
Research Article is an undeniable necessity. This study aimed to design and validate an intelligent model

based on the decision tree algorithm to systematize specialized learning paths. This
applied research utilized a mixed-methods approach. In the qualitative phase, indicators
were identified using the fuzzy Delphi method with a panel of 8 experts. In the
quantitative phase, data from 45 doctoral students were collected via stratified random
sampling, and the Classification and Regression Trees (CART) algorithm was trained.
Twenty-two indicators across individual, cognitive, and professional categories were
confirmed. The model extracted 65 transparent decision rules, identifying "time
management" as the root node. Evaluations demonstrated high efficiency, achieving an
average overall accuracy of 0.98 and an F1-score of 0.97, which statistically
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Extended Abstract

Introduction

The sustainable development of societies is deeply intertwined with the cultivation of a specialized
and creative workforce. Curriculum Studies, as a core academic discipline in educational sciences, is
a dynamic and multidimensional field encompassing a broad spectrum of subjects, from macro-level
policy-making to workplace training. Due to organizational demands and labor market necessities,
various sub-disciplines within curriculum studies have emerged, transforming the field into a highly
professional one. Consequently, students require specialized, tailored learning paths to shape their
professional identities effectively. However, current evidence suggests that a significant portion of
postgraduate students lack the foundational cross-occupational skills required in the field, as
university curricula are often confined to theoretical discussions and a uniform approach. The rapid
advancement of educational technologies and the emergence of machine learning algorithms provide
a substantial opportunity to address this gap. Among various artificial intelligence algorithms, the
"Decision Tree" stands out due to its high interpretability and optimal performance in classification
tasks. Therefore, this study aimed to design and validate an intelligent model based on the decision
tree algorithm to personalize specialized learning paths for curriculum studies students.
Methodology

This study employed an applied, mixed-methods (qualitative-quantitative) approach. In the
qualitative phase, the objective was to identify and validate the factors influencing the personalization
of learning paths. A two-round Fuzzy Delphi method was conducted with a panel of 8 experts in
curriculum planning and artificial intelligence. The fuzzy outputs were defuzzified, and variables with
a weight above the 0.7 threshold were retained. In the quantitative phase, the statistical population
comprised doctoral students in curriculum studies across Iranian universities. A sample of 45 students
was selected using stratified random sampling, based on their professional fields (public education,
higher education, and workplace). The primary data collection instrument was a researcher-made
structured questionnaire consisting of 9 main components and 22 indicators, possessing high content
validity (CVI > 0.79) and internal reliability (Cronbach's alpha = 0.89). For the machine learning
modeling, the Classification and Regression Trees (CART) algorithm was utilized. The target
variables (labels) were defined as three distinct professional paths. To prevent overfitting and ensure
the robustness of the model, a 5-fold cross-validation technique was applied to the entire dataset.
Hyperparameters were fine-tuned using the Gini impurity criterion, a maximum depth of 5, and a
minimum samples split of 4.

Results

The qualitative findings led to the identification and confirmation of 22 key indicators categorized
into individual, cognitive, and professional characteristics. The quantitative analysis of the decision
tree model generated 65 transparent, IF-THEN decision rules. The structural analysis of the tree
revealed that the variable "Time Management" acted as the root node, serving as the most critical
discriminator in determining the learning paths. Following that, variables such as "Professional
Field," "Age," and "Cognitive Approach" appeared at subsequent levels of the hierarchy. Performance
evaluation of the proposed model through cross-validation demonstrated exceptional efficiency. The
model achieved an average overall accuracy of 0.98 (with a standard deviation of £0.010), precision
of 0.98, recall of 0.96, and an F1-score of 0.97. Class-wise evaluation indicated that the model
operated almost flawlessly, with only a marginal 2% misclassification error observed between the
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"Workplace Curriculum™ and "Public Education” classes due to overlapping skill requirements.
Furthermore, to establish statistical superiority, the decision tree model was benchmarked against
Logistic Regression, Support Vector Machines (SVM), and Multi-Layer Perceptron (MLP) neural
networks. The independent T-test results confirmed that the decision tree significantly outperformed
the competing algorithms (p < 0.05), providing the best balance between predictive accuracy and
interpretability.

Discussion

The transition of higher education from a "one-size-fits-all" traditional approach to intelligent,
personalized paradigms requires tools that are not only computationally powerful but also transparent
for educational stakeholders. The developed decision tree model successfully addressed this need,
proving that heterogeneous individual, cognitive, and academic variables can be mapped into a
structured, actionable trajectory. A major finding was the central role of meta-cognitive skills,
particularly "Time Management,” as the primary filter for advanced specialized paths. This suggests
that Al-driven personalization in education is most effective when learners possess a baseline of self-
regulation. The extraction of transparent rules circumvents the "black-box" dilemma often associated
with artificial intelligence, fostering trust among students and academic advisors. Conclusively, this
decision-support tool can drastically reduce educational resource wastage and enhance learning
satisfaction. It is highly recommended to integrate this rule-based model as an active module within
university Learning Management Systems (LMS) to facilitate dynamic, data-driven academic and
career counseling. Future research should focus on expanding the dataset and testing hybrid
algorithms to further enhance model stability.
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1. Symmetric Triangular Membership Functions
YYA



10 Sl 1) Jl A 65led ¢ mays 4ol Solalline acllas

=
=
=
~
> -
_
=
—
_
—
_
=

.
\ .
.

.

.

.

\lid

04 150l Lo b lsize (65luguon .
G50l s 13 (5 pdyillasil
9350l (ng slags 5l 5l eslil
Sl sl 5 15 L L bLs))
0, S0l iy el b3
Wedad 5 (5558 9953k

S50k plie alizes ol

S5k S pobul (3l gz
80,8 by (6550 yrne Sl IS
eaasS ojglive 5 (Sluiiy

sbed Gl s b fgiome ol
‘5&)’9»] 5L alie 5l oolan!

shes ooy o oS lin

ooyl s Koo d b lgiome ol

G xS0L silwlssb 5l enlaul
295 GOl dnusg

=
N
(o]

=
N
wn

L
N
~

N
O
N

=
N
)

= =
(9] .
N
o

=
[E=N
N

= ‘
o =
o =

w

=
o
=

=
o
v

o
)
I3

o
©
x

o5 g8 e 5 a2 [ 071
btes b ol s Jols 068
s ancs i iy I o 5
NESPRSEIICEE
i 8552 o 5,15 I o0
oS i} e oo | <o
oys ol o i s o5 [ o5
ot 5 90 55 60 <] I 055
ollis oo x5 [N o5
05,5 b Jols 90 i e (Y o5 |
S5l o 3 oIS Cpspe [N 052
00yt iy 31 (Slgizne 3l oolal _ 0.51

s il 4 Sl aas ol lagals ol 03 w55 (V) Ll e

B N T P S| WPy R helge Ol cpl Hs LS .L"..llJ ng“f:l.; Sla e (5l il s J,e\_,.o AL
(Solee a3l 5,8 L L b, 5 (bl s slacs)sts 3l ealizah as mSal e 3 (6 pdulanih ek ,SsL

Jebes 2s ) ASe.Li.L:.;U S el as sazme pl . sls ol s a0 OB ot oS s Sl 1 Caeal s o 5L

Yya



o g (5 ;S5 G s (il i (gl Aadpa Jde izl 5 1 b

s dhe b 5 el Sl 3as sl s ale Gl S Olsea (Lt i YY Lol ks S 5o (530
L D e

Laosls «dibe oisel (gl p ks 5303 n ke dde 4 35,5 @l besls (gldS glajasle Sl 51w
P e 3 w2 S LA S O3l 5 gl i 3 e IS o L U Bl &) o
LD (93,3 G S5 S 5 el 2 S eena slae S rsal Al e 53 A3 |2l i Jbne 5 CART i,
s e ol 1 Je L;ﬂfw Gl &8 L2 ol ifthen el Sl glas gazee 5 bl glad >

9 el Sy uﬂb 03 LIS SSE Dl et (Ol Co pde) e oS sl OLAS C s bl e
03 (S 5,50 900 5 d( ) S 0520 (Sla e ol 5l e 313 (6,8 Sl s S g |y A o i
2 Bdes (a8 Oloy Sy e b S ,850 &8 S e Oy okl el L, b s sy - e
e Gty GBS0 S s s s pde S ED 5 o5 pel (oISl b S e (gls s
ol 31 cpimen 18 3513 5 pel ol 35 5 ol b o e (Sl s 53 S5 B S 3,5 5 o slhas O
Ailodd (guwaih [yme b3l 5 sl 3 Sosls Sl s 4 (BN 3K S5 Shas ald 5 S,
5 B3l Sty Sl 53 it FUlr OBL LS00 aS(o)sba til 02 gage oS plate Jolo 5 s ite
Ll S 15 Ml s ke 55580 s s 55 SV e L OB LS50 5 (8 cnls

w80 s Wnasls 355 5 i ks Qe i LS 5 it s Sl SO okt ole del 5 51 oladi e
S be ST S eslinad b ctinils (0, Cib) 5 b S b Bos o8 (2assy sl ite (ool b3
A ol ke (s glae S 5l el Sl by s s (W pes 4 03 3ledle S [0 ) T 63l s et aiaS
(s oo 5l eslinad L CART () 5831 55 o anmlin (4,0 ASle) oS slie bl 3 S50 b (Ol &g o)
Yo +,0 5lkin 455y shay 1ol 03 5 Ol lae S o st (3lusiinn Sl dingr b e ol Ol g |y Slial yslia ol
S o il VL e 53 ) (S SO Sid oS SIS e i

5 ek 3R o W) Sla Sy oS5 S50 S LS s panie deld ol
53 el s Ools 0L skaie 4y 5l e Dglite (Gl s 4 Wl 5 s (el 05 5 Olo) Ly e ALa)(glad
Wl g Sl pite 4 bg e (oo GOISCE) ol o lld &1 (Y) Jsd 5o ilsd ol 5 g Ve ccalis (glaastls s

(v\."ko.:: 6)[««:4.2«4}% 4&)}%‘ gk-;J Lf:lJ" bl}; JALMJ‘ » J‘" J"“' j:‘h-'

1. Min-Max Scaler
Y¥.



\\‘~O QLL...;U AR dL..-f c/\\ GJLQ-\; gL;.A)) MLJJ Ql;JUa.A ML«.LM

o 3 a0 5 18 51 ek el () U

o (Lo 8 51 sk prial 0ae ) b 3 s,
GBS sl Gla 2 (sl (Solel = (,85k s 102 B5pel aas 03 50 02 Ol ke S| |
ke 5 ol 92 g
5 Ml sl s s cdld = (6 Sl s V02 il paasojm 5002 Obj iy e S Y
e ¥ < s
5 Bl SO g an s 5 Rash = Gl e PO sl S sl 50 02 Ol Sy s S| ¥
$2 205
sy sn gl ol g 5 Dol = (6 S5L e 500 < s s S, 500 2 Ol ot S \

L0 < b ilal

Lime b5k 5 psasl s 53 o5l 5= Sk s w5 002 Gl SIS w500 < 0bej g e S 0
o>

5 dlzs 6850 Gl iy b= S0k s s laeosld Sl esliad 5 00 < Oles oy e S #
il goske Fox w02

s bl il glaal p b= 6,850 s 5 0 < Sl S8 w5 00 < Obey Co e S v
Sl b ann s S Lae = (5,550 o5

Gk e Culdn 5 leamd oy slin = (6S5k s 5 00 < gl el 5 0002 Ol oy pe S A
O < s S,

ARSI 3 Glaasl y ax g = S0k s ¥ < 50 0 (G S0L e 53 (g Ay lan] S 4
S il = 685k o5

e 53 (il glB 5l s St = S0l e gl 5 00 2 Sk s 53 s adiSlanl S1 e

s Jde ns LB 5 Olid Coale o ol s Sl ez | Sl el e PO 1 (5145 503 48 yame

(oo ) el e e 53 e Shsam oS 5 S Ams p b 5 oLy 33 L 00 A e e 0L
‘ﬁj.i)l)_{:)g.'el.(.;":Q}Jg.‘J:.:M“J{l}&3_':\}5au‘\)\L.JJ»OJJ.:jﬁyﬁméﬁfslﬂwr\ﬁgw\gg&@w}gb
w2l p 250l Sao s dadpn slagtonw (b (sl oSovis (sl 5 S o oal 3 1 QL S0 S, s OIS

Y¥)



Jméﬂi;b_ S s (S3lo el (gl Ladipn S e lzel 5 I b

-

Sl L;;LJ

~

—

S Ol Sy ne
0
gini = 0.452

samples = 269
value= [176,9]

gini = 0.078
samples = 173 e ™
value = [166, 7] ¥ < e
class=not 0
\ /3 gini =0.192 a ™\
‘ samples = 186
e ~ 4| value = [166,20] T o
- class = not_0
S - DS s
. - s
Sl 3 gini = 0.302
ini = : les = 205
gini = 0.000 4 samp
samples = 13 axr g 5 sk ) value = [167,38]
value = [0, 13] o class = not_0
class = 0 Gl slaoles l
gini = 0.100
\ / samples = 19 \ /
value = [1, 18]
class=0
- /
I v O gl > il e ~
s"?""""""ﬁ)" samd aled (Y) S
Yy — v.wuv ~ ——p e --
samples = 55 value = [2, 55] L
value = [0, 55] class = 0 PO s SG
class=0 .
3 gini =0.242
N / \ / samples = 64
-~ N \i* value = [9, 55]
2 sl O e S class = 0
Jﬂpuuﬁ
3 gini = 0.000
gini=0.000 < samples =7
samples = 7 _ - %
- value = [7, 0]
value= [7,0] _
— class = not_0O
class=not_0
. J /

YYY

class = not_0

;I_/




\\‘~O QLL...;U AR dL.-f c/\\ GJLQ-\; gL;.A)) MLJJ Ql;JUa.A ML—LM

S 3L (Sl e OB S5k (lad o 5 bt (3 3 Gla S s oS 5 058 45 Sl 0 LS Jiled ol

ol 5 Cilises Gl s 5 Lgls sdudib 53 (g FediS et il VU slae S bl ol 53 A8 e s | S slita
Lo | paal if-then Lyl 2

Sl s) Sda Sla LS 1 S a0 SSE 4 S o Slas S Gla et li oo odde 335 Lol sl

et A Glaaib 5 Jde i 5 D8 b Gy plalid 4 e ld SIS bl s S b (64 e

Sl (0 Jsor 53 FL Slael 5 5505k dadte 33 o233 slajasls gl sdalamsay sl S o S (5,55

NGV PR W
@3l e s Shae sl ol (F) Jsor
V=Gl 5Ll Soslsk Lcate s R (M) (2n5ss pans
. AV XY A +AA P s 5 il
Kt +,40 K\ X\ S Jass s sl
+ A + A .44 +,44 I el s sl
AV ' A8 A A & oSla

S leme 5 sl (65 Shoe s joe  oled [alS 53 Jie das o 0L (F) ol slie oS 5bolen

S a8 sls LS Soseass e le s el oz D AA Ll ol ailiel 3 e JS 035 o SSle 5 50
Cald 5 SLpan 4 by e (Lo o ¥ osdm) duadd gl Sl (65U sl daoyo LS ol o501 Lo 300 ¢ goores
sl oS S s Joke (Jlie 53 .l 035 (s 50 oo 3 sl 5 O Jase wys asl ) Ol ba S5
Gy e 25 Sl atls Ui nl  Cal el 038 Jos LIS e (glla 68 e 05 LB (e
(oS 5 e pl ol 63505 S 1 088 5 0 AV A slie LS 5 4 dde oS ol O 51 S 84w gla SIS
Wl 01815 (6 Sk gl Sl 385 (ki 10 3 el S5 05 S (VL Sl S5 58 5 oLl 5 o dms OLES
Sopots O Jlae Glsil 5 dde JS 23 Sl (K=5) by blize peislzel ) eslinad 53 oas

A dles (V) Sl g0l

1. ROC-AUC
YYY



Jméﬂi;b_ S s (S3lo el (gl Ladipn S e lzel 5 I b

100
> aed a ST a o
et = 0.3%8
£1 s o] = 0010
oss
. —— o
096 eyl oy s
b = - By = P
L & o
.‘ \ p!
: 4
NG |54
0.94 v
092
0.90 ~——v— —r — —— —— —— - —
10 15 2.0 S5 0 35 40 45 50

ol Jde sl OBl il 5 B (V)15 500

Sl oS el CowsE e 0V las Gl il 5 0 A0A L ol Je 3 S0l s o OLES ls gad 45 sbislen
el it laesls b agarlpe )3 e sl end B 5 (6,550 0 DU ol

oS e b enas 55 e s Ses q@olgidy w65 Aol s ol Ol Sl ke w
W3 S5 dolie 550 (omae 4SS0 5 (Olaidy Sl edle) a0 Sz O S0 3,058 5 5 Jslie

S 4 Ghee oyl layetla bl s (golglin Jde oS das o 0L (0)d s 55 sl B
Sl s S b & ol penas 55 Je (61 FL Sl 5 (65510k e (033 pslie ol sl s 45
3 ok ol gbeesly Coale b el s sl a5 2l O Sl @3 Shas 550 onl sl andls (g labine
Sadle 5 (S O gew S5 ale) Jaxt gladde 4 o (6 20 (Bl (6530 Gl s ($3Le pased Sl
i Sy e 5 35 o gy Jol bl andlg eolgily Jde a3 a5l (Lae a0 ASL) el

.MD&‘J‘MJLL.AJ)}AM&‘JJ‘)@L:

b oy mle b osleliy Jie 5 S aslin .(0) Jsas

1=l bl gl bt cds il e
+ Q0 +4) + Ay + Ay St QJ:MJST)
+ Q¥ + QY + Q¥ +,40 ol Sl il
+,40 + A¥ + 40 + 42 Ve s S
K% KV <A <A S el 53

&L&A@w)h&‘@b&j}j\t}:ﬂﬁ»&—é6)[.01@}{)]&%)‘\.&&#Jﬂa@.&&jww‘)fg(a)djb@ujejw

olal 51 A%) mae eSS g B e g & S (5,3A) el St 3 Jie 35 (55 oS sl 0L

1. T-test
YY¥



\\‘~O QLL...;U AR dL.-f c/\\ GJLQ-\; gL;.A)) MLJJ Ql;JUa.A ML«.LM

olgig e ) o5 S o an B s sl stz ) sl (la Sl aglie il 3 (P < 0.05) ol lslins SLlS
S S bl gﬁfﬂa Sl et ol 536 35 gl grome Blodd 51 ash a3l (55 sobel 5 s S 5 s
O Jams pooyd asl 5 (e 35 58D) d s s 5 250l o35 aw 3 15 OS5 gl > slasls 5 g3
A algiln 5 plaad (e
Lasly Cou
VL ppolie 4 plis b ol 2l el S o258y e ek b Jie o 5l 0L g sbaasil
b e Wl 8oL e Gl s (3l sl o e 5o ol 5 Sl Fllael 5 s (230
e (5 S5 sla S sl OISl ¢ pdl ok 5 5 gomnnls sladite 3l aslizul oS o 0T Sl s ol ¢ o 500
2 eslital (gl (5 ,55k Salas 53 ) LB (6ol Olgsas L5 n 5 25l n oal 3 15 (635 sl L

e S e edd b bl oS sl Olas e lzel 5 ol glaasl Lo danl) e s
ol 53 0N 235 S0l ol nl 13555 VL Sl (6 d el SabB 5 (L Sl el S
& $algning e oS ol 0T Sily s ot 510 Vet lons Glmil) 52U Sl Olasi LS s oy il
a3 eSS e ysh y5 de sladped b agarl e 3 5 (6 Sl sla Sl cd 3B el 5510t sl slaesls
S s ) Sto 5wt opl & XS Al bl e s eosbal 5 23 Gl pasls Ole b 0515
Ceal Flo o 25 pal e it SIS e geb e il 03 S Sliaxl ol p2eas s G s 0 o) S
s a6 3 sl 5 cae g dlian glaas i dacis b (gl gdore Oy Ll 55 e Jde das 0 OLES 5 ol

) (G g (G 05y Olo) Ty pe B plapite &S 5 S ale Lol JGees o
Jole Ol (Oloj g o O e 3 13 La s Sl 3 (GloiS (ond 8 b 5 S5 55 5 (i oo
Slp ool B ain = Ul oSl OF 51 (Sl ade) 0 S eans 53 ol 3 ool 08 S8
Haghi, 2023) ol S 5 i Liass e s slaiass b avslie )3 ol Sodimy aassl Sla s 4 35,5
DL anlllan ol slaasily cilanils 38 a3 o iy Aramd bS5 ety s 36 Gikes oS (Ekramifar, 2023
S3bwsasnd 55 VL Sl e SO bt e S35 L (Oley o e 1ohad) (Ol (Sl puite oS 5 4S a0
Slalaos 5o JoSe it S Olgsa Ll ) peaiis o 45 (SUN, 2024) Ol anlllae M 55 ¢ opizman 2512 (6,550
adsl A S8 Oley o pde pdillan] (Sla ps 55 4S5 S DU L gs pl s bl g 00 S ) e
AS o Wl e el 4 olia gl

ol Jel55 38 walh ) s pite Ols ey Ll ot OISl Jabe sl malides ltle (o5 (g5
Loasl cpl il b e pnd s bl 280 s paze w:SJJ&Lg‘;ij J.al.p;i.id‘\s.wn;@ olis o.mclﬁa.w\

3 e s o il Lol axdllas 45 & slis eI L;Ml)vﬁ (Ryoo & Winkelmann, 2021) e 1SS0 5 5 505 Gu

1. Overfit
Y¥o



o g (5 ;S5 G s (il i (gl Aadpa Jde izl 5 1 b

Barnes etal., & sboles) (slas > Glial b s slas s plesl o sl 0l e Joe bl cils uST s
B e o 5 B3 Rl guaib gl [ Saia alS w0 (Wles S o Lil (gl &) soa 52024

GRSk ladde 515 slacussdows @ ax 5 Ll ash ol Slaal s opllas las sl 355 b
Sl ol ey gtoes Vb (6 s s 5 Codlid o) e nenal S 3 o) ST e 51 s 8 s e
U Sl bl b olaoesls lestizal Sy pm 53 ol p 053813503 35doms Gas 5 o350l glaesls 13 S S Ol i @
b s 5005 T3 055 wya s b jrelil i baddllee cl s 4 STl 551t K0 dats o, STl
Jspuﬂ =S 5 slade sheslanal 4 3L cl (S 3OS sla ulis s 6ﬁ.:\.ém».x5 Sl bl ssd Lo Joe 5 l0L
3y ulas|

S L5l 1 OB L S50 sdamy SVl el 4zl 5 ) somnenls (93 5055 2 ISIL (galgidoy Jbe cf sormnss
L WolSiils (5,550 <y pdte glawble 53 Sao s ptaew SO Olyea dito opl Giluesly (Jas glasly 5 5
Sl LSy (3l ol Glaell (luss bl desls Jua i plesl sy dal el an o]l sl St
ke ol esdle el OST S (o5l Glaesls ($ysTaar 03 o st o sl G35 ale) 5 ol
b 4 by e ol i ge (ol Sl (50l (Ol gmils 5 Al Ol by (sl S udy e ML
Sl e & LOT slazel b 53le Glad ol Sk sln 1w S slaao 5 Ghate oS ol alas (5,18 slalayl,
53,8 Ll sl gl pameds
& S 4o
G o 4 (ed (8l L) 5 e las S, 51 e i el Slapllas SIS 48 sls Ol Sl tags
Cabl 5 Clis Sl edem gbesls s 53 LUIS esdle S ol bl de3ls codd (il pasid 5 Ak g
o) i 253 058U 51 (S0 s b adllae (nl 53 Al s e il las 5 (350l Qlabied (gl ks
oy 4 S ) heass 5 o ld (33 (Sl (e uiie Ol o 45 55 ol 5 als Gl Cudbae L p e LS
25 e asl bl 5 s

Sl slee sl Jolas 31 s (38 go raasss (6 1S3k e ST (68 S5 45 ol 0T (L S anllan ol ol
Glas sl a5 a8 o Aol (e nl 0518 3 10l e i e len Szl (ol (515 > Colaal Lzl 3
S5 s Gl Bl 5l ek S5k oS dl e e S0k Solepand 5o Sl LS Ladise
Groe BLbl 45 S 0 Jos 0 5gie ol SO Ol geas ol (gdanas o) SN SG 51 S15 e opl e 55 L
oS or e 1L SIL bl 5 st Gdle b alKiils la i sl

S5k Co e saailele gl slazel LG Shpenas 13l S wlyl G opl 63 8 5k o

./\.0‘)3 Sl W}JJLS 6‘;} LQQT &;M &Jﬂ»ﬂ LY L;GM uﬂ}ﬁ L ((OL?AN dx>-) 6L¢JJ.A d}b-}.: ol (LMS)

1. Pruning
\Ads



\\‘~O QLL...;U AR dL.-f c/\\ GJLQ-\; gL;.A)) MLJJ Ql;JUa.A ML«.LM

I 31 e opslie Aol 3 5 03,8 Ll 1 dlal 5 0L gomtils slazel Wl o aslllan cpl 5l o siies Bl

iy gl aSh (s o EAS 1, L35 el e ST L Sl s Ll somennls Sl w5354

ls Aalg Ll sele 5 sba (Gilme 5 ey i el Sladaes 53 15 6,8k

Laslgly

233 5 o W) s 5 @2l v 53 55 3 sbealgdy ol ash gl s m w5 L

(OB dasanw s 5 Jlo 55500 ol (1) (532,18 slaslgndny (I

bl 55 0f 0350 031520 5 (+8A) dke (VL Sl 33 1 s s anl @ a5 Lileol&isls 53 &shl gl > —
Ko a0 yslie bl S (635 0 ated Olyoas bl e 358 s slgniy (5 AY Jslee FL 5LasDs S s
oS St sblie 53 il o Sl (3,5 13 esliel 3550 e pshe laedSils s him e
S S WOl pased 5 e b clite iass slasds 5 GRl,S SRSl s Ol gmeils

oS e S 5 Bl e e 4l elud  (LMS) (550 e glasilol s plisl —
SRSk e sbaailibe s bad sl s bt | del 3 1l 015 o f(GBlid ool 50 ] tal) anal 3
L o miils (6800 o 5 03l algden 1) eeli S slaos oo b eSS wlin S350 Syt B8 LS
L5l

s O 03 gl O e wae) 5 60,8 la pane sls 0L Laadl sl 4 LB il s LSl SSL aan s —
Sl it (3558 smis3 Sl 2y (330 Dol (slag a1 o Sl SOl S slowl 51
LS F333 50 S et jsba |y 3 Glanes s S a8 Saesls Sl dad b das e o5l e 4

(ST oWllas 61 ) oty bl (o

(22 G s 335 (Shuar b 53 Jde SFLS s csmolr Sulbse 4 a5 L il e lis] 5 pend —
oo Sl 4 5L a8 pedige 28 L Sl asle glaans; sl ps el il 0351 coss Sxoaal 4z,
338 509 680k s (S3le gl sl ple Sl SCB s e algid A pmass

o Sl ) rensd S 3 515 (las sdons O el 0l as o 4 Culis oS 5 slapn SN L Gl —
Slae sazmn a5 b s oSNl odal (la a5y 55 5 55 on sl (VL slasl 53 331 i Jlast 5 e3ls & i
Al 51 e (651 5 s S5 Olajen B o5l S5 e glaaSl L) ol R il

o S Oy Ol Sy e A5le) (65185 gla e L3S DL Laasily o5 il 515 8L 5 Ly sla ane (58 i 53 —
slearl SOl s 6 5Ly gk, gl e w15 e sdol Slllas (ls 1y adsl dé iE (s ada)

S Blol Jde (sla (ot ae gazes 4 | Sl u"T Gl 5L L (gibme sl WIS s ARESYSE

1. Random Forest
2. Real-time
YYV



Jmksé;b_ S s (S3lo el (gl Ladipn S e lzel 5 I b

35 w0k (il pad Jdlo ol Lol s oS Slgamiils LT 53 8 oy p B 558 00 sl Sde Jsb Slalllas
o b Lol L slasls b s e SU 51 xS 05 3L 4yl

Jlos 5 oslaer & anitos (Soals Jo cnl llas 5> Shas S il Sl i a0 5 GO 5 S a5 -

S la s b L ol Sla i g (LSl (Lt LA YY) e 5 ot lid (g3 3 wles (slacsls

A3l e s3ledie (Sl laosls (555135 esaie ozl (b g3ls o] ol Il e 5 S s
ke ol 5 o gt (s o 35) 053 0 5 .Sl 035 (00 Wlis Jol s 53 2o 50K 5 opile
oo ok 5 (e L(IY 1) sl ails sdge 1) e ol se pma Sl 5 s e lasl (e
ok 5 5 (1N0) 035 s (gl les sl s Waadly Lol (58 o) &S jiow 55 pmasd o) slin L) s o
Sl dlie olg fasl 5 peenal S )2 ('-:i)ji” 3 8s bl oS sl i (sl epslie A1 5o 55 e sler

Llos g Ao 1y 0T (gl gmen 5 andllan |y dlie slg asend OB ey 5 S .(110) ol axils

&‘JJJ\; K] S«.—:&”

emlb BE ol ‘f\)uw ‘dﬂ AM“’.’, D éﬁ)ML’f 4.'2..::) JADJLSJZSJ ﬂ\.“.w) )‘ wa cjwl?- Jlis
J...ijﬁijé}méu@'wﬂbJfoﬂ)&‘zj.ﬁjuw@giﬁ‘fdgwfw&w.b.LLLL;GUAJJ&%;
M)QLA) JoL.a:}\L'ASLSJSJ dl.:)?;ﬁu‘} gfl"“"ﬁ‘g;d"g_}‘i)" oj:.>' QLAWJ.L”JL»‘ ot C,.:.’JS & isls

ol e 5l il Ol 1 Of [ gosesls (giladde 5 iass ol ool dadeliin 335

8’\.’.0 ool

el 05 Ol O Ny 5 Jan 5 (6,55 oS 5 (sl o o505 it o Jlo ciitns JLo) ilis (555 4 8 et

W e J::_,A)‘ ealau! e 4.:.:L:.:

oS ealaul P ] ui:}b LSLA)\)J‘ )1 u/,».pl}- Jlae &)KJ 9 laosls J.:.l>=7 ‘u:"‘hﬁ}.’. rbu\ J.,.L\J_e B PLY JJ‘)\JL;‘ VW‘ QKJWWJ“).:

NG

Y¥A



\\‘~O Qt‘.m.vu AR dL.-f c/\\ GJLQ-\: gL;.A)) MLJJ Ql;JUaA ML«.LM

References

Barnes, E., Hutson, J., & Perry, K. (2024). Enhancing adult learner success in higher education through
decision tree models: A machine learning approach. Forum for Education Studies, 2(3), Article
1415. https://doi.org/10.59400/fes.v2i3.1415

Das, A., Malaviya, S., & Singh, M. (2023). The impact of Al-driven personalization on learners’ performance.
International Journal of Computer Sciences and Engineering, 11(8), 15-22.
https://doi.org/10.26438/ijcse/v11i8.1522

Delahoz-Dominguez, E. J., & Hijon-Neira, R. (2024). Recommender system for university degree selection:
A socioeconomic and standardised test data approach. Applied Sciences, 14(18), Article 8311.
https://doi.org/10.3390/app14188311

Ekramifar, M. (2023). Predicting student performance using decision tree algorithm [Master’s thesis, Ministry
of Science and Research]. IranDoc.
:/lganj.irandoc.ac.ir/viewer/a501ab5ba6fcb4e80106c5¢cf6257e442. [In Persian].

Fathi, F., Fathi-Vajargah, K., Jafari, E., & Vahidi-Asl, M. (2024). Designing a workplace digital curriculum
based on artificial intelligence components. Human Information Interaction, 11(3), 71-92.
http://hii.khu.ac.ir/article-1-3183-en.html. [In Persian].

Fathi-Vajargah, K. (2018). Toward the third wave in curriculum studies in Iran: Moving beyond neo-
understanding and in search of pluralism in curriculum climates. Journal of Higher Education
Curriculum Studies, 18(9), 45-69.
https://www.noormags.ir/view/en/articlepage/downloadpdf/1436387. [In Persian].

Fathi-Vajargah, K. (2021). Curriculum identities: An account of curriculum theorists’ perspectives during
classical, neo-understanding, and post-neo-understanding periods (Vol. 1). Ayezh Publications. [In
Persian].

Fathi-Vajargah, K. (2022). A new dream: Multi-grounding curriculum studies in the new century (From a
landless discipline to a borderless discipline). Iranian Journal of Curriculum Studies, 17(65), 7-26.
https://doi.org/20.1001.1.17354986.1401.17.65.2.0. [In Persian].

Fathi-Vajargah, K. (2025). The implications of technological transformations for the field of curriculum with
a neo/multi-platforming approach: From learning experience platforms to guerrilla curriculum.
Journal of Education and Human Resource Development, 11(42)].
https://doi.org/10.61882/istd.49893.11.42.150. [In Persian].

Haghi, M. (2023). Predicting the performance of medical students based on educational data analysis using
data mining techniques (Case study: Some medical universities) [Master’s thesis, Iran University of
Science and Technology]. https://ganj.irandoc.ac.ir/viewer/be4b29c28ce434c7bdldad24ched74e7.
[In Persian].

Hatami, J. (2021). Competency-based curriculum: An undeniable necessity. Journal of Higher Education
Curriculum  Studies, 12(24). https://dor.isc.ac/dor/20.1001.1.25382241.1400.12.24.2.4. [In
Persian].

Jiang, X. (2021). Online English teaching course score analysis based on decision tree mining algorithm.
Complexity, 2021, Article 5577167. https://doi.org/10.1155/2021/5577167

Karami, M., Hejazi, Z., & Tabatabaei, M. S. (2016). Identification, comparison, and analysis of dominant and
neglected thematic trends in university textbooks of curriculum studies in Iran and the world.
Research and Writing of University Textbooks, 20(38), 48-63.
https://doi.org/20.1001.1.26767503.1395.20.38.3.7. [In Persian].

Lawshe, C. H. (1975). A quantitative approach to content validity. Personnel Psychology, 28(4), 563-575.
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x

Matzavela, V., & Alepis, E. (2021). Mobile learning analytics and decision trees for student performance
prediction. Education and Information Technologies, 26(3), 2983-3002.
https://doi.org/10.1007/s10639-020-10341-9

Mehrmohammadi, M. (2013). Clarifying the mutual expectations of the curriculum studies academic
community and the educational system: A discussion on reconstructing the professional status of the

Y¥4


https://dor.isc.ac/dor/20.1001.1.25382241.1400.12.24.2.4
https://doi.org/20.1001.1.26767503.1395.20.38.3.7
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x

Jméﬂi;b_ S s (S3lo el (gl Ladipn S e lzel 5 I b

field and its graduates in Iran. Theory and Practice in Curriculum Studies, 1(2), 47-64.
http://cstp.khu.ac.ir/article-1-1917-fa.html. [In Persian].

Naderi, R., Hatami, J., Vedadhir, A.A., Fakhroleslam, M. & Tekyekhah.R.S. (2026). The Futureof Educational
Systems and Curriculum Based on Generative Artificial Intelligence: A Systematic Review. Iranian
Journal of curriculum studies. 21 (80). https://doi.org/ 10.22034/jcs.2026.539210.2476. [In
Persian].

Nguyen, H. H., & Nguyen, V. A. (2023). Personalized learning in the online learning from 2011 to 2021: A
bibliometric analysis. International Journal of Information and Education Technology, 13(8),
1261-1272. https://doi.org/10.18178/ijiet.2023.13.8.1928

Ojaghi, H., Zohourian-Nadali, I., & Soleimani-Rozbehani, F. (2023). Mapping the ecosystem of artificial
intelligence products and producers in lIran based on transformative scope. Iranian Journal of
Information and Communication Technology, 57(57), 138-152.
https://rimag.ricest.ac.ir/Article/44108/jour.aicti.ir. [In Persian].

Ryoo, J., & Winkelmann, K. (Eds.). (2021). Innovative learning environments in STEM higher education:
Opportunities, challenges, and looking forward. Springer. https://doi.org/10.1007/978-3-030-58948-
6

Shah Talebi, S., Liaghatdar, M. J., & Sharifian, F. (2016). Skill competencies of doctoral graduates in
curriculum studies in Iran: Review of experts” and specialists’ perspectives. Journal of Curriculum
Planning Research, 13(51), 21-37. [In Persian].

Shemshack, A., & Spector, J. M. (2020). A systematic literature review of personalized learning terms. Smart
Learning Environments, 7(1), Article 1. https://doi.org/10.1186/s40561-020-00140-9.

Sun, Y. (2024). Decision trees for evaluating blended learning effectiveness in higher education. Journal of
Educational Technology Systems, 53(2), 112-134. https://doi.org/10.1177/0047239524123456

Waltz, C. F., & Bausell, R. B. (1981). Nursing research: Design, statistics, and computer analysis. F. A. Davis
Company.

Wu, C. H., & Fang, W. C. (2011). Combining the fuzzy analytic hierarchy process and the fuzzy Delphi method
for evaluating flexible manufacturing systems. Expert Systems with Applications, 38(11), 14197-
14205. https://doi.org/10.1007/s11135-010-9425-6

Yadgarzadeh, F. (2017). An analysis of job- and occupation-based components in curriculum design. Higher
Education Curriculum Studies, 15(8), 135-178.
https://dor.isc.ac/dor/20.1001.1.25382241.1396.8.15.6.2. [In Persian].

Yadgarzadeh, F. (2018). Identifying the components of professional responsibility among curriculum
specialists. Curriculum Studies Research, 16(8), 199-223. https://doi.org/10.22099/jcr.2019.5124.
[In Persian].

Yadgarzadeh, Gh., Fathi-Vajargah, K., Mehrmohammadi, M., & Arefi, M. (2013). Analysis of professional

roles and activities of curriculum specialists. Iranian Journal of Curriculum Studies, 8(30).

https://www.noormags.ir/view/fa/articlepage/1059884/. [In Persian].

Yo«


http://cstp.khu.ac.ir/article-1-1917-fa.html
https://rimag.ricest.ac.ir/Article/44108/jour.aicti.ir
https://dor.isc.ac/dor/20.1001.1.25382241.1396.8.15.6.2
https://doi.org/10.22099/jcr.2019.5124
https://www.noormags.ir/view/fa/articlepage/1059884/

